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(54) INVERTER TRANSFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize downsizing and cost 
reduction of an inverter transformer having a closed magnetic 
circuit structure which turns on a plurality of cold cathode 
lamps (has nor variation of discharging operation among a 
plurality of cold cathode lamps connected with a secondary 
winding). 

SOLUTION: A secondary winding 2 are respectively wound 
around a plurality of separate and independent bar magnetic 
cores 3 and 3 which are electromagnetically connected with a 
primary winding 1 at the same characteristic, so that a plurality 
of secondary windings 2 and 2 which function mutually and 
independently and are equal electromagnetically and an open 
magnetic circuit structure can be obtained. In addition, 
according to the number of lamps, the primary winding 1 is 
common and only the secondary winding is added without 
increasing both the primary and secondary windings. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are in the inverter circuit which changes a direct current into an alternating current, and the 
alternating voltage inputted into the upstream is set to a pressure up or the inverter transformer which the 
pressure of is lowered and is outputted to secondary. It has two or more secondary coils and an upstream 
coil common to two or more of these secondary coils. A each second side coil The inverter transformer 
characterized by being wound around two or more cylindrical magnetic cores which are mutually combined 
with said common upstream coil in electromagnetism with an equal property, and which were formed 
separately independently respectively at each **. 

[Claim 2] A secondary coil is an inverter transformer according to claim 1 characterized by being 
respectively wound in accordance with the shaft orientations of a cylindrical magnetic core, and being 
divided into two or more sections by the shaft orientations, and having a diaphragm between each section. 
[Claim 3] Each cylindrical magnetic core is an inverter transformer according to claim 1 or 2 characterized 
by carrying out positioning immobilization to the upstream coil concerned so that it may be formed in L 
typeface, a secondary coil may be wound around the one side of them and it may combine with an upstream 
coil in electromagnetism by the whole other side side. 

[Claim 4] The inverter transformer according to claim 1 to 3 characterized by meeting the winding shaft 
orientations of the secondary coil concerned, and for a magnetic plate approaching and arranging it in a 
wrap location only in an upstream coil, two or more secondary coils, or two or more secondary coils. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an inverter transformer suitable as an object for inverter 

circuits which turns on the light source for screen lighting of a liquid crystal display. 

[0002] 

[Description of the Prior Art] Although a liquid crystal display (it is hereafter described as LCD.) has come 
to be widely used as display units, such as a personal computer, in recent years, this LCD needs the light 
source for screen lighting called a back light etc. Moreover, in order to maintain the screen of such LCD at 
high brightness, four or more cold cathode lamps (it is hereafter written as CFL.) are used as the above- 
mentioned light source, it may discharge to coincidence and it may be made to turn them on. 
[0003] Generally, from about [ 12V ] direct-current input voltage, using the ROIYA (ROYER) oscillator 
circuit, if it puts in another way, secondary [ that ] and the inverter circuit which generates 60kHz and about 
[ 1600V ] high-frequency voltage are used for discharge of this kind of CFL, and lighting secondary [ of an 
inverter transformer ] at the time of discharge starting. This inverter circuit is controlled after CFL discharge 
to lower the secondary electrical potential difference of an inverter transformer to an about [ 600V ] 
electrical potential difference required for the maintaining a discharge of CFL. This armature- voltage 
control is usually performed by PWM (pulse width modulation) control. 

[0004] As an inverter transformer used for such an inverter circuit, there are a thing of open magnetic circuit 
structure which used the cylindrical core for the magnetic core, and a thing which made the magnetic core 
closed magnetic circuit structure from the former. 

[0005] Drawing 9 is drawing showing the equal circuit of the inverter transformer of open magnetic circuit 
structure. In this drawing, a leakage inductance and Ls of the pressure-up ideal transformer which is 1 :n in 
which Ti does not have loss, and LI are the inductances of a secondary coil. By the inverter transformer of 
illustration open magnetic circuit structure, when CFL connected is one, the leakage inductances LI and LI 
play the role of a ballast inductance, and the voltage drop of the inverter transformer output terminal T does 
not have them, either, and they discharge normally. However, since the leakage inductances LI and LI are 
large when two CFL(s) are connected, if one of CFL(s) discharges previously, the electrical potential 
difference of an output terminal T will descend, and CFL of another side will serve as discharge impossible. 
[0006] the inverter transformer (not shown) of the closed magnetic circuit structure where the inverter 
transformer of the open magnetic circuit structure which used the cylindrical core for the magnetic core is 
constituted as shown in drawing 10 , and it must be formed in the configuration which closed the magnetic 
core, for example, a square, and a coil must be made to wind around the magnetic core — comparing ~ 
structure - it is easy. However, since there is no change in being open magnetic circuit structure and it 
cannot avoid the phenomenon of the CFL discharge impossible mentioned above to it, one inverter 
transformer is needed for it to one CFL. 

[0007] Therefore, in using CFL of the number beyond 4 or it as in the screen lighting in LCD corresponding 
to high brightness which was mentioned above, four or more inverter transformers are needed. For this 
reason, while the whole inverter transformer was enlarged, there was a problem that cost went up. 
[0008] On the other hand, if it is in some which made the magnetic core closed magnetic circuit structure, it 
is possible to connect two or more CFL(s) to one inverter transformer, and to make all those CFL(s) 
discharge. However, with closed magnetic circuit structure, if which CFL discharges in this case, the 
discharge current flows by the fall of that internal impedance of CFL and the load current increases, 
although a leakage inductance is small, the output terminal electrical potential difference of an inverter 
transformer will fall. For this reason, the discharge conditions of other CFL(s) are affected and each 
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discharge actuation of CFL may be made to produce dispersion. 

[0009] Moreover, since the impedance of CFL has negative resistance characteristics, when one CFL 
discharges and lights up, the impedance of CFL decreases rapidly, a current increases rapidly, and damage 
on inverter transformers, such as an open circuit of a coil, may be produced. 

[0010] As a method of coping with that the fall of the output terminal electrical potential difference of the 
inverter transformer of closed magnetic circuit structure affects the discharge conditions of other CFL(s), as 
shown in drawing 1 1 , there is the approach of inserting the ballast capacitor Cb between an output terminal 
T and each CFL. However, while phase contrast arises on an electrical potential difference and a current by 
the inserted ballast capacitor Cb and reducing power efficiency remarkably, the increment in the number of 
components and a cost rise are made to invite by this approach. 
[0011] 

[Problem(s) to be Solved by the Invention] By the conventional inverter transformer, as mentioned above, if 
it was in the thing of open magnetic circuit structure, the number of an inverter transformer increased with 
the number of CFL, and the relation of 1 to 1, and it enlarged as the whole inverter transformer, and there 
was a trouble that cost went up. 

[0012] Moreover, although two or more CFL(s) might be made to discharge by one inverter transformer if it 
was in the thing of closed magnetic circuit structure, discharge actuation was made to produce dispersion 
between CFL(s), and there was a trouble of damaging an inverter transformer according to an overcurrent. 
[0013] Although there is the coping- with method for inserting the ballast capacitor Cb in a serial at each 
CFL about dispersion in the discharge actuation between CFL(s), according to this, the new trouble of 
decline in power efficiency and increase of the number of components or cost was produced. 
[0014] This invention aims at offering the inverter transformer which all the above-mentioned troubles in 
closed magnetic circuit structure can be canceled upwards, and there is no increment in the number due to 
the number of CFL and 1 to 1, can also miniaturize a whole configuration compared with the thing of the 
conventional open magnetic circuit structure, and can also suppress the rise of cost, though it is open 
magnetic circuit structure. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 Are in the inverter circuit which changes a direct current into an alternating current, and the 
alternating voltage inputted into the upstream is set to a pressure up or the inverter transformer which the 
pressure of is lowered and is outputted to secondary. It has two or more secondary coils and an upstream 
coil common to two or more of these secondary coils, and is characterized by winding a each second side 
coil around two or more cylindrical magnetic cores which are mutually combined with said common 
upstream coil in electromagnetism with an equal property and which were formed separately independently 
respectively at each **. 

[0016] In invention according to claim 1, a secondary coil is respectively wound in accordance with the 
shaft orientations of a cylindrical magnetic core, and is divided into two or more sections by the shaft 
orientations, and invention according to claim 2 is characterized by having a diaphragm between each 
section. 

[0017] It is characterized by carrying out positioning immobilization to the upstream coil concerned so that 
each cylindrical magnetic core may be formed in L typeface, a secondary coil may be wound around the one 
side of them in invention according to claim 1 or 2 and invention according to claim 3 may be combined 
with an upstream coil in electromagnetism by the whole other side side. 

[001 8] Invention according to claim 4 is characterized by meeting the winding shaft orientations of the 
secondary coil concerned, and for a magnetic plate approaching and arranging it in a wrap location only in 
an upstream coil, two or more secondary coils, or two or more secondary coils, in invention according to 
claim 1 to 3. 

[0019] In invention according to claim 1, it has two or more secondary coils which have an equal property 
mutually, and an upstream coil is considering as a thing common to the secondary coil of these plurality, a 
whole configuration is miniaturized compared with the conventional inverter transformer equipped with two 
or more (same number) upstream coils and secondary coils, and the rise of cost is also suppressed. 
Moreover, since open magnetic circuit structure is taken in this invention, all troubles, such as decline in the 
trouble in closed magnetic circuit structure, for example, dispersion of the discharge actuation between CFL 
(s) connected to the each second side coil, and the power efficiency by adding a ballast capacitor and 
increase of the number of components, are canceled. 

[0020] In invention according to claim 2, the diaphragm between each section contributes to maintenance of 
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the creeping distance to need, and functions on creeping-discharge inhibition. 

[0021] By invention according to claim 3, it combines with an upstream coil in electromagnetism by the 
whole other side side of the cylindrical magnetic core of L typeface by which the secondary coil was wound 
around the one-side side. Thereby, at the edge of a cylindrical magnetic core, compared with the case where 
it combines with an upstream coil in electromagnetism, the amount of magnetic flux from the upstream coil 
which a secondary coil receives increases, and a high increase in power is only carried out. 
[0022] In invention according to claim 4, adjustment of the magnitude of a leakage inductance is attained by 
setup of the magnetic plate which a wrap location is approached and is arranged only in an upstream coil, 
two or more secondary coils, or two or more secondary coils. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. Drawing 1 is the whole block diagram showing the 1st operation gestalt of the inverter transformer 
by this invention. A cylindrical magnetic core is used and the inverter transformer of this invention has the 
open magnetic circuit structure where the secondary coil was wound around the cylindrical magnetic core so 
that it may mention later. In drawing 1 , 1 is an upstream coil and 2 is a secondary coil. It had two secondary 
coils 2 and they have combined the upstream coil 1 with this upstream coil 1 in electromagnetism 
respectively as a common upstream coil plurality and here. 

[0024] That is, the each second side coils 2 and 2 consist of a ferrite which is soft magnetic materials, are 
wound around the cylindrical magnetic cores 3 and 3 arranged in parallel at each **, and have combined the 
cylindrical magnetic cores 3 and 3 with the common upstream coil 1 in electromagnetism. 
[0025] In this case, it has combined with the upstream coil 1 and mutual in electromagnetism with an equal 
property, and each cylindrical magnetic cores 3 and 3 are formed separately independently respectively. 
Therefore, the each second side coils 2 and 2 also function as a secondary coil which became independent 
mutually, and are equivalent in electromagnetism. 

[0026] Here, although the above-mentioned secondary coils 2 and 2 are wound in accordance with the shaft 
orientations of the cylindrical magnetic cores 3 and 3, since the high voltage is generated, it is divided into 
two or more sections by the shaft orientations, the insulating diaphragm 4 is formed between each section, 
and the creeping distance required for inhibition of creeping discharge is held. 

[0027] The each second side coil 2 is wound around the periphery of the tubed bobbin 5 in fact, and the 
cylindrical magnetic core 3 is inserted in the way among the bobbin 5. The upstream coil 1 is also wound 
around the tubed bobbin (bobbin for upstream coils) 6, and this bobbin 6 for upstream coils is formed in that 
inner direction with the bore which can insert the drawing Nakashita edge part of the cylindrical magnetic 
cores 3 and 3. Moreover, brim board 5a, 5b;6a, and 6b are prepared in the both-ends side of each bobbins 5 
and 6. 

[0028] Positioning immobilization of the cylindrical magnetic cores 3 and 3 is carried out in the part of the 
method of the inside of the bobbin 6 for upstream coils equivalent in electromagnetism so that it may 
combine with the upstream coil 1 and mutual in electromagnetism with an equal property. Moreover, as for 
the part of the remainders other than the part to which each cylindrical magnetic cores 3 and 3 are located in 
the bobbin 6 for upstream coils, the secondary coils 2 and 2 are respectively located in the wound bobbin 5 
for secondary coils, and 5. While electromagnetic-like association with the upstream coil 1 of the secondary 
coils 2 and 2 which were mentioned above is realized by this, the each second side coils 2 and 2 are made 
with a thing equivalent in electromagnetism. 

[0029] ** of the upstream coil 1 and termination are connected to the terminal pins 7a-7e by which support 
immobilization was carried out at the terminal block 7 for upstream coils. Moreover, ** of the each second 
side coils 2 and 2 and termination are respectively connected to the terminal pins 8a and 8b by which 
support immobilization was carried out at the terminal block 8 for secondary coils. The above-mentioned 
terminal blocks 7 and 8 consist of an insulating material, and are respectively attached in the most distant 
mutually location between which 1 and the bobbins 5 and 6 for secondary coils were made to be placed. 
[0030] In addition, drawing and drawing 3 which show the part (coil inclusion base 21) excluding the 
upstream coil 1 and the secondary coils 2 and 2 from the inverter transformer of this invention which shows 
drawing 2 to drawing 1 are the exploded view, and the same sign as drawing 1 shows the same part in these 
drawing 2 and drawing 3 . Each coils 1, 2, and 2 are incorporated as shown in such a coil inclusion base 21 
at drawing 1 . 

[0031] If the example of a circuit which connected CFL (load) to the inverter transformer of above- 
mentioned this invention is shown, it will be as drawing 4 . In drawing 4 , the inverter transformer 41 of this 
invention constitutes an inverter circuit from a switching circuit 42. The inverter transformer 41 carries out 
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the pressure up of the high-frequency voltage impressed to the common upstream coil 1, discharges and 
makes them to impress it to two CFL(s) connected to the secondary coils 2 and 2, and turn on with this 
configuration. In addition, in this drawing 4 , resistance, and Ql and Q2 are transistors, and, as for an 
inductance, and Rl and R2, L constitutes the above-mentioned switching circuit 42. 

[0032] Drawing 5 is drawing showing the equal circuit of the inverter transformer 41 in drawing 4 , and the 
same sign as drawing 9 shows the same or a considerable part in this drawing 5 . According to the inverter 
transformer 41 of this invention prepared in the inverter circuit as shown in drawing 4 , although the each 
second side coils 2 and 2 make the upstream coil 1 common, they become independent mutually, and are 
equivalent in electromagnetism so that it may understand from the equal circuit shown in this drawing 5 . 
That is, each CFL serves as circuitry respectively connected through the separate leakage inductances LI and 
LI (secondary coil 2). 

[0033] Therefore, even if one of CFL(s) discharges previously, the output voltage (electrical potential 
difference of an output terminal T) of the secondary coil 2 of another side does not descend (the discharge 
conditions of CFL of another side are not affected). That is, without using the ballast capacitor Cb (referring 
to drawing 1 1 ), it discharges and CFL of another side may be made to turn on normally after discharge of 
one CFL, and lighting. 

[0034] In addition, although the above-mentioned implementation gestalt described the case where two 
secondary coils 2 were formed, it is not limited only to this, but three or more are prepared, and you may 
make it connect CFL to the each. 

[0035] Moreover, with the above-mentioned implementation gestalt, although each cylindrical magnetic 
cores 3 and 3 were formed in the shape of [ mere ] a rod (I-shape), this may be respectively formed in L 
typeface, as shown in drawing 6 . In this case, the secondary coil 2 is wound around one side (longitudinal 
side) of L typeface, and where each end face by the side of the other sides of the cylindrical magnetic cores 
3 and 3 is opposed mutually, positioning immobilization is carried out to the upstream coil 1, so that it may 
combine with the upstream coil 1 in electromagnetism in the whole other sides (sideways side). 
[0036] According to this configuration, compared with the case where it is shown in drawing 1 combined 
with the upstream coil 1 in electromagnetism, the amount of magnetic flux from the upstream coil 1 which 
the secondary coils 2 and 2 receive increases, and a high increase in power is carried out at the edge of the 
magnetic cores 3 and 3 of the shape of a mere rod. 

[0037] Furthermore, although electromagnetic-like association with the above-mentioned implementation 
gestalt, and the cylindrical magnetic cores 3 and 3 (secondary coils 2 and 2) and the upstream coil 1 was 
performed in inserting and locating the lower limit part of each cylindrical magnetic cores 3 and 3 in the 
bobbin 6 for upstream coils, it is not limited only to this. For example, as shown in drawing 7 , the 
secondary magnetic core 71 is inserted and located in the bobbin 6 for upstream coils, and it may be made to 
perform the above-mentioned electromagnetic-like association by making the lower limit side of each 
cylindrical magnetic cores 3 and 3 counter the end face of this secondary magnetic core 71 . 
[0038] Moreover, if it is not limited to specific configurations, such as a round shape, about the cross- 
section (cross section) configuration of the cylindrical magnetic core 3 and can insert into a bobbin 5 at 
least, configurations of arbitration, such as a rectangle and an ellipse form, are selectable. Usually, the cross- 
section configuration of the cylindrical magnetic core 3 and the cross-section configuration of the magnetic 
core insertion section of a bobbin 5 are made by the shape of isomorphism. 

[0039] Furthermore, you may approach and the magnetic plates 81 and 81 which become a wrap location 
from a ferrite etc. in accordance with the winding shaft orientations (drawing Nakagami down) of the 
secondary coils 2 and 2 concerned about the secondary coils 2 and 2 may be arranged again so that it may 
illustrate to drawing 8 . According to this configuration, by setup of the magnetic plates 81 and 81 arranged 
at 2 or about 2 secondary coil, adjustment of the magnitude of the leakage inductance LI is attained, and the 
adjustment of the discharge conditions of CFL of it is attained. 

[0040] in addition, drawing which looked at drawing 8 from the left of drawin g 1 - it is - the magnetic 
plate 81 - the secondary coil 2 and 2 order side - a wrap - although the case where pair arrangement is 
carried out like is illustrated - further - the right-and-left side (both-sides side) of the secondary coils 2 and 
2 - a wrap - you may constitute like. In this case, magnetic plate 81 - Spacing with the secondary coils 2 
and 2 etc. is set up so that a high-pressure short circuit may not occur from the secondary coils 2 and 2 by 
arrangement. 

[0041] Moreover, the magnetic plate 81 may be constituted so that not only the secondary coils 2 and 2 but 
the upstream coil 1 may be covered. In this case, since the upstream coil 1 and the secondary coils 2 and 2 
serve as close coupling, the wrap range etc. is set up in the upstream coil 1 with the magnetic plate 81 so that 
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the leakage inductance LI may decrease extremely and discharge of CFL may not be affected. 
[0042] In addition, the cross-section configuration of the magnetic plate 81 may also be what kind of 
configuration, if the magnitude adjustment function of the leakage inductance LI with this magnetic plate 81 
is not lost. 
[0043] 

[Effect of the Invention] As stated above, in this invention, two or more cylindrical magnetic cores which 
are mutually combined in electromagnetism in an equal property to a common upstream coil and which 
were formed separately independently respectively were prepared in the inverter transformer to which two 
or more loads (CFL etc.) are connected. And it functioned independently mutually by winding a secondary 
coil around two or more of these cylindrical magnetic cores respectively, and we obtained two or more 
secondary coils equivalent in electromagnetism, and decided to connect two or more loads to each ** at two 
or more of these secondary coils. 

[0044] According to this, it is effective in the inverter transformer which operates two or more loads, 
without affecting it mutually having a small whole configuration compared with the thing of the 
conventional open magnetic circuit structure, and being obtained by low cost, without [ therefore ] 
increasing due to the number of a load, and 1 to 1 . 

[0045] Moreover, since the inverter transformer of this invention has taken the open magnetic circuit 
structure which wound the secondary coil around the cylindrical magnetic core, it is effective in the ability 
of all of the trouble in closed magnetic circuit structures by adding dispersion and the ballast capacitor of the 
discharge actuation between the loads connected to the each second side coil, such as decline in power 
efficiency, and increase of the number of components, to be solved. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawing 9] 
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